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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light 
diffusion sheet which hardly cause decrease in the 
surface luminance by stray light or decrease in the 
contrast and which has little dependence on the 
angle and little scattering reflection of the external 
light and to provide a projection screen using the 
above light diffusing sheet. 

SOLUTION: A plurality of unit lenses are formed in a 
one-dimensional or two-dimensional direction. Each 
unit lens has a total reflection part on its inner face to 
totally reflect a part of the incident light and is made 
of a material having a specified refractive index N1. 
The space between adjacent unit lenses is filled with 
a material having a specified refractive index N2. 

Each unit lens is formed in such a manner that its cross section is a trapezoid with the 
lower base of the trapezoid used as an entrance for light, the oblique lines used as a total 
reflection part and the upper base of the trapezoid used as an exit for light and that the 
length T of the upper base and the height H of the trapezoid and the angle 9 of the oblique 
line from the normal line of the exit satisfy the relation of sin(90°-9)>N2/N1, N1<1/sin20 
and 0<H<T/(tan(29+10°)-tan9). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the optical diffusion sheet which formed two or more unit lenses in the single 
dimension or the direction of two dimension. Said unit lens While a part of incident light is equipped 
with the total reflection section which carries out total reflection by the inside, between said unit 
lenses which are formed with the ingredient which has the predetermined refractive index Nl, and 
adjoin each other It fills up with the ingredient which has the predetermined refractive index N2, and 
the cross-section configuration of said unit lens is an abbreviation trapezoid further. The optical 
diffusion sheet characterized by having sin(90 degree-theta) >N2/N1 and relation sin2theta [ N1<1/] 
Unrelated when a light entrance and an oblique side are made into said total reflection section, a 
raised bottom is made into the Idemitsu section for said trapezoid lower base and the oblique side 
which makes said total reflection section sets the normal of said Idemitsu section, and the include 
angle to make to theta. 

[Claim 2] It is the optical diffusion sheet which formed two or more unit lenses in the single 
dimension or the direction of two dimension. Said unit lens While a part of incident light is equipped 
with the total reflection section which carries out total reflection by the inside, a cross-section 
configuration is an abbreviation trapezoid. Make a light entrance and an oblique side into said total 
reflection section, and a raised bottom is made into the Idemitsu section for said trapezoid lower 
base, the case where the oblique side which makes T for the die length of said trapezoid raised 
bottom, and makes H and said total reflection section for height sets the normal of said Idemitsu 
section, and the include angle to make to theta — 0<H<T/(tan(2theta+10 degree)-tantheta) — the 
optical diffusion sheet characterized by having relation. 

[Claim 3] It is the optical diffusion sheet which formed two or more unit lenses in the single 
dimension or the direction of two dimension. Said unit lens While a part of incident light is equipped 
with the total reflection section which carries out total reflection by the inside, between said unit 
lenses which are formed with the ingredient which has the predetermined refractive index Nl, and 
adjoin each other It fills up with the ingredient which has the predetermined refractive index N2, and 
the cross-section configuration of said unit lens is an abbreviation trapezoid further. Make a light 
entrance and an oblique side into said total reflection section, and a raised bottom is made into the 
Idemitsu section for said trapezoid lower base. When the oblique side which makes T for the die 
length of said trapezoid raised bottom, and makes H and said total reflection section for height sets 
the normal of said Idemitsu section, and the include angle to make to theta, they are sin(90 degree- 
theta) >N2/NlNKl/sin2theta, and 0<H<T/(tan(2theta+10 degree)-tantheta). 
The optical diffusion sheet characterized by having unrelated relation. 

[Claim 4] The optical diffusion sheet indicated by claim 3 to which trapezoid die-length T and height 

H of a raised bottom are characterized by filling 1<NK5.760.23<N2/N 1< 0.996 and the relation it 

is unrelated H<T/0.57 at said predetermined refractive indexes Nl and N2 and a list. 

[Claim 5] Said unit lens is the optical diffusion sheet indicated by either of claims 1-4 characterized 

by being formed on the transparence base material of the shape of tabular or film. 

[Claim 6] It is the optical diffusion sheet indicated by either of claims 1-5 characterized by 

consisting of ingredients which absorb the light between said adjacent unit lenses. 

[Claim 7] OD value of the ingredient which absorbs said light is the optical diffusion sheet indicated 

by claim 6 characterized by being 1-3 in 10-micrometer thickness. 
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[Claim 8] The optical diffusion sheet indicated by either of claims 1-7 characterized by stretching the 
sheet which mixed the dispersing agent in the observer side. 

[Claim 9] The optical diffusion sheet indicated by claim 8 characterized by preparing at least one of 
an acid-resisting layer, a rebound ace court layer, a polarizing filter layer, an antistatic layer, an anti- 
glare treatment layer, an antifouling processing layer, and touch sensor layers in the observer side at 
the pan of the sheet which mixed said dispersing agent. 

[Claim 10] The projection screen with which the Fresnel lens has been arranged at the image light 
source side of one optical diffusion sheet of claims 1-9. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projection screen which used an optical 

diffusion sheet and this optical diffusion sheet. 

[0002] 

[Description of the Prior Art] In projection display equipment etc., in order to raise an observer's 
visibility, what used the optical diffusion sheet for the screen is known. This optical diffusion sheet 
has what carried out concavo-convex processing of the front face of for example, a translucency 
film, the thing which made the interior of a resin film contain an optical diffusibility particle, the 
lenticular lens sheet with which the parallel arrangement of the cylinder-like lens was carried out on 
one flat surface. Moreover, doubling 2 or 3 pieces of these sheets, and using them is also performed. 
These tend to aim at improvement in visibility by making image light refracted in the many 
directions on these boundaries using the difference of each refractive index, such as a film, 
atmospheric air, and a particle, diffusing image light broadly, and carrying out outgoing radiation to 
an observer side. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the sheet front face in which an optical 
diffusibility particle and irregularity were formed, image light reflected irregularly, it was made for 
many stray lights to be produced, and the surface brightness of a display, the fall of contrast, etc. 
were caused. Moreover, since some which have diffusibility by surface concavo-convex processing 
had angular dependence in the diffusibility and transparency, they had the problem that visibility 
changed with the include angles which look at a display. On the other hand, the optical diffusibility 
of an optical diffusion sheet led also to making the scatter reflection of outdoor daylight increase, 
and contrast also had the trouble that fell remarkably and an image tends to fade. Then, surface 
brightness falls by the stray light, or contrast does not fall, there is little angular dependence and this 
invention aims to let it offer the projection screen using few optical diffusion sheet and this optical 
diffusion sheet of scatter reflection of outdoor daylight. 
[0004] 

[Means for Solving the Problem] Hereafter, this invention is explained. In addition, although the 
reference mark of an accompanying drawing is written in addition in parenthesis writing in order to 
make an understanding of this invention easy, thereby, this invention is not limited to the gestalt of 
illustration. 

[0005] It is the optical diffusion sheet of this invention with which the optical diffusion sheet [ like ] 
(S) formed two or more unit lenses in the single dimension or the direction of two dimension the first 
voice. The unit lens is formed with the ingredient which has the predetermined refractive index Nl 
while a part of incident light is equipped with the total reflection section which carries out total 
reflection by the inside. It fills up with the ingredient which has the predetermined refractive index 
N2 between adjacent unit lenses. Furthermore, the cross-section configuration of a unit lens is an 
abbreviation trapezoid. A trapezoid lower base A light entrance, When an oblique side is made into 
said total reflection section, a raised bottom is made into the Idemitsu section and the oblique side 
which makes the total reflection section sets the normal of the Idemitsu section, and the include 
angle to make to theta, it is characterized by having sin(90 degree-theta) >N2/N1 and relation 
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sin2theta [ N1<1/] Unrelated. Although it is based on theta being regularity and an oblique side 
being a straight line-like here since the cross-section configuration of a unit lens is an abbreviation 
trapezoid, this invention also includes the case where it is the combination of a curve-like oblique 
side and two or more straight lines which make a shallow include angle. In this case, it should be 
understood as being included by the technical thought of this invention, since theta can do the 
following effectiveness so if 90% or more of theta in each part which makes an oblique side fills the 
above-mentioned relation although it changes (it is below the same about theta.). 
[0006] According to the optical diffusion sheet of this first mode, total reflection of the incident light 
parallel to a light exiting surface normal is carried out with an oblique side, and it can act to an 
observer side as Idemitsu, without causing reflection in a light exiting surface. Therefore, an optical 
diffusion sheet with high brightness and contrast can be obtained. The screen of this invention is 
mainly an object for single light source projectors, and it is possible to carry out whenever [ to this 
sheet / incident angle ] to 0 degree of abbreviation by using a Fresnel lens. In addition, it is known 
that the incident angle to an oblique side is generally in the 0-degree range of **10 degrees. 
[0007] It is the optical diffusion sheet of this invention with which the optical diffusion sheet [ like ] 
formed two or more unit lenses in the single dimension or the direction of two dimension the second 
voice. While a unit lens is equipped with the total reflection section in which a part of incident light 
carries out total reflection by the inside, a cross-section configuration is an abbreviation trapezoid. A 
trapezoid lower base A light entrance, When an oblique side is made into the total reflection section, 
a raised bottom is made into the Idemitsu section and the oblique side which makes T for the die 
length of a trapezoid raised bottom, and makes H and the total reflection section for height sets the 
normal of the Idemitsu section, and the include angle to make to theta, it is 0<H<T/(tan(2theta+10 
degree)-tantheta). 

It is characterized by having unrelated relation. 

[0008] According to the optical diffusion sheet [ like ], it acts as Idemitsu from a light exiting surface 
the second voice, without being once reflected in respect of total reflection in a sheet, and this 
incident light that had the inclination of a maximum of 10 degrees to the light exiting surface normal 
also arriving at other total reflection sides again. Therefore, brightness can obtain an optical high 
diffusion sheet with little stray light. 

[0009] It is the optical diffusion sheet of this invention with which the optical diffusion sheet [ like ] 
formed two or more unit lenses in the single dimension or the direction of two dimension the third 
voice. The unit lens is formed with the ingredient which has the predetermined refractive index Nl 
while a part of incident light is equipped with the total reflection section which carries out total 
reflection by the inside. It fills up with the ingredient which has the predetermined refractive index 
N2 between adjacent unit lenses. Furthermore, the cross-section configuration of a unit lens is an 
abbreviation trapezoid. A trapezoid lower base A light entrance, When an oblique side is made into 
the total reflection section, a raised bottom is made into the Idemitsu section and the oblique side 
which makes T for the die length of a trapezoid raised bottom, and makes H and the total reflection 
section for height sets the normal of the Idemitsu section, and the include angle to make to theta, 
they are sin(90 degree-theta) >N2/NlNKl/sin2theta, and 0<H<T/(tan(2theta+10 degree)-tantheta). 
It is characterized by having unrelated relation. 

[0010] The optical diffusion sheet of this third mode combines the advantage of an optical diffusion 
sheet [ like ] with the advantage of an optical diffusion sheet [ like ] the second voice the first voice. 
According to the optical diffusion sheet of this third mode, total reflection of the incident light 
parallel to a light exiting surface normal is carried out with an oblique side, and it can act to an 
observer side as Idemitsu, without causing reflection in a light exiting surface. Moreover, it acts as 
Idemitsu of the light once reflected in respect of total reflection in the sheet from a light exiting 
surface, without arriving at other total reflection sides again. Therefore, brightness and contrast are 
high and can obtain an optical diffusion sheet with little stray light. 

[001 1] In the optical diffiision sheet of the third mode of the above, you may constitute so that 
trapezoid die-length T and height H of a raised bottom may fill 1<NK5.760.23<N2/N 1< 0.996 and 
the relation it is unrelated H<T/0.57 in the predetermined refractive indexes Nl and N2 and a list. 
[0012] Thus, when constituted, it can act to an observer side as Idemitsu, without theta's carrying out 
total reflection of the incident light parallel to a light exiting surface normal with an oblique side, and 
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causing reflection in a light exiting surface with an optical diffusion sheet [ like ], in the range which 
is 5-15 degrees, the third voice. Moreover, it acts as Idemitsu of the light by which incident light 
with the inclination of a maximum of 10 degrees was also once reflected with the oblique side in the 
sheet from a light exiting surface, without reaching other oblique sides again. The range of theta was 
made into 5-15 degrees here because a suitable angle-of-visibility property was acquired by making 
the taper angle of such a unit lens into 5-15 degrees. 

[0013] Moreover, you may make it form a unit lens on the transparence base material (3) of the 
shape of tabular or film. 

[0014] When it does in this way, a roll-like mold can be used and the arranged unit lens can be 
produced continuously. 

[0015] You may constitute from an ingredient which absorbs the light between the unit lenses which 
furthermore adjoin each other. Moreover, it is good also as 1-3 at 10-micrometer thickness in OD 
value of the ingredient which absorbs this light. "OD value" means transmitted light study 
concentration here. 

[0016] Thus, when constituted, the stray light can be absorbed and the optical high diffusion sheet of 
contrast can be realized. 

[0017] Moreover, the sheet (1) which mixed the dispersing agent in the observer side may be made 
to rival in the above. 

[001 8] Since the field by the side of an observer can be made into a flat surface when it does in this 
way, processing to a front face will become easy. Moreover, the gain of Idemitsu can be uniformly 
accustomed according to an optical operation of a dispersing agent. The refractive index of the glue 
line for making the sheet which mixed this dispersing agent rival, or an adhesive layer is comparable 
as the refractive index of a unit lens, and good. It is because it is thought optically that big effect 
does not come out. 

[0019] When constituted as mentioned above, you may constitute in the pan of the sheet which 
mixed the dispersing agent so that at least one of an acid-resisting layer, a rebound ace court layer, a 
polarizing filter layer, an antistatic layer, an anti-glare treatment layer, an antifouling processing 
layer, and touch sensor layers may be prepared in an observer side. Only one of these functions may 
be given in this invention, and two or more functions may be made to have. 
[0020] Thus, various functions can be given to an optical diffusion sheet when constituted. 
[0021] Furthermore, in this invention, the technical problem which offered and described above the 
projection screen which has arranged the Fresnel lens to the image light source side of one of the 
above-mentioned optical diffusion sheets is solved. 

[0022] According to this invention, many properties of the above-mentioned optical diffusibility 
sheet are realizable in a projection screen. 

[0023] Such an operation and gain of this invention are made clear from the gestalt of the operation 

explained below. 

[0024] 

[Embodiment of the Invention] This invention is explained based on the operation gestalt shown in a 
drawing below. 

[0025] Drawing 1 is drawing showing the horizontal section of the optical diffusion sheet S of 1 
operation gestalt of this invention. In drawing 1 , the image light source is arranged on the right-hand 
side of a drawing, and the observer is located in the left-hand side of a drawing. From the observer 
side, in the direction of the image light source, in order, the sheet 1 containing a dispersing agent, the 
unit lens 2, and a base sheet 3 stretch this optical diffusion sheet S, it is set, and is arranged. 
Furthermore, the parts of the adjoining unit lens 2 and the cross-section configuration triangle 
inserted into the oblique side of 2** are buried by the matter which has a refractive index lower than 
the refractive index of the unit lens 2. The part currently buried by this low refractive-index matter in 
future explanation is called "low refractive-index section 4." Moreover, the unit lens 2 may be called 
"high refractive-index section 2" if needed. 

[0026] The ratio of the refractive index Nl of the high refractive-index section 2 and the refractive 
index N2 of the low refractive-index section 4 is set as the predetermined range, in order to obtain 
the optical property of the optical diffusion sheet S. Moreover, the include angle which the oblique 
side which the low refractive-index section 4 and the high refractive-index section 2 touch makes 
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with the normal (it is parallel to the vertical-incidence light to the optical diffusion sheet concerned.) 
of a light exiting surface is formed in the predetermined include angle theta. These are explained in 
full detail behind. 

[0027] The low refractive-index section 4 is colored predetermined concentration with a pigment or 
predetermined colors, such as carbon. Moreover, the sheet 1 containing a dispersing agent and the 
base sheet 3 consist of ingredients which have the refractive index of the high refractive-index 
section 2 and abbreviation identitas. Stratum functionale, such as an acid-resisting layer, a rebound 
ace court layer, a polarizing filter layer, an antistatic layer, an anti-glare treatment layer, an 
antifouling processing layer, and a touch sensor layer, is suitably prepared in the observer side of the 
sheet 1 containing a dispersing agent. 

[0028] Next, the optical path of the light which carried out ON light into the unit lens 2 of the optical 
diffusion sheet S is explained briefly, referring to drawing 1 . In addition, in drawing 1 , the optical 
path of light L1-L4 is shown typically. Now, the perpendicular light LI which carried out incidence 
near the center section of the unit lens 2 from the image light source side goes straight on and passes 
through the interior of the optical diffusion sheet S as it is, and results in an observer. From an image 
light source side, total reflection of the perpendicular light L2 which carried out incidence near the 
edge of the unit lens 2 is carried out by the refractive-index difference of the high refractive-index 
section 2 and the low refractive-index section 4 with an oblique side, and it acts to an observer side 
as Idemitsu with a predetermined include angle. Total reflection of the light L3 which carried out 
incidence near the edge of the unit lens 2 with the include angle from the image light source side is 
carried out with an oblique side, and it acts to the time of incidence as Idemitsu with a still bigger 
include angle in an opposite direction at an observer side. ON light of the stray light L4 which 
carries out incidence to an oblique side with the big include angle more than predetermined is carried 
out to the interior of the low refractive-index section 4, without being reflected also according to the 
refractive-index difference of the high refractive-index section 2 and the low refractive-index section 
4. Since the low refractive-index section 4 is colored, the stray light is absorbed in the low refractive- 
index section 4, and does not result in an observer side. Thus, it can have a horizontally large angle 
of visibility, and the optical diffusion sheet S with high contrast and brightness can be obtained. 
[0029] Next, the conditions penetrated to an observer side, without carrying out total reflection of the 
light in the optical diffusion sheet S which carried out incidence to the unit lens section 2 of the 
optical diffusion sheet S using drawing 2 and drawing 3 with an oblique side, and carrying out total 
reflection in a light exiting surface are explained. 

[0030] Drawing 2 is drawing showing an optical path when the perpendicular light L5 carries out 
incidence to the oblique side of the optical diffusion sheet S into the optical diffusion sheet S. In 
drawing 2 , the image light source shall be located in the drawing upper part, and an observer shall 
be located in a drawing lower part. Moreover, the sheet 1 containing a dispersing agent and the base 
sheet 3 are omitted for simplification of explanation (in drawing 3 and 4, it is the same below.). 
[0031] Since the conditions (critical condition) to which total reflection of the perpendicular light L5 
which carried out incidence to the oblique side begins to be carried out in the A point of an oblique 
side are sin(90 degree-theta) =N2/N1 by the Snell f s law, in order to always carry out total reflection 
of the perpendicular light L5 in drawing 2 (formula 1) It is necessary to fUlfill the conditions which 
become sin(90 degree-theta) >N2/N1. 

[0032] moreover — in order to act to an observer side as Idemitsu of the light L5 certainly from a B 
point with a Snell's law since it is sin2theta=l/Nl when, as for the conditions (critical condition) to 
which total reflection of the light L5 reflected in the A point of an oblique side begins to be carried 
out in the B point of a light exiting surface, an atmospheric refractive index is set to 1 (formula 2) 
sin2theta<l/Nl — it is necessary to fulfill conditions 

[0033] In addition, it explains briefly [ below ] about an optical path when optical L6 in the optical 
diffusion sheet S which had the inclination of 10 degrees in the oblique side of the optical diffusion 
sheet S carries out incidence, referring to drawing 3 for reference. 

[0034] Optical L6 which has the inclination of 10 degrees which carried out incidence to the oblique 
side within the optical diffusion sheet S in drawing 3 the conditions (critical condition) by which 
total reflection begins to be carried out in the A point of an oblique side Since it is sin(80 degree- 
theta) =N2/N1, in order to always cany out total reflection of optical L6 with the inclination of 10 
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degrees by the Snell's law (formula 3) It is necessary to fulfill the conditions which become sin(80 
degree-theta) >N2/N 1 . 

[0035] Optical L6 reflected in the A point of an oblique side moreover, the conditions (critical 
condition) by which total reflection begins to be carried out in the B point of a light exiting surface 
in order to act to an observer side as Idemitsu of optical L6 certainly from a B point with a SnelFs 
law since it is sin(2theta+10 degree) =1/N1 when an atmospheric refractive index is set to 1 — sin 
(2theta+10 degree) <1/N1 - namely, (formula 4) - N 1< 1/sin (2theta+10 degree) 
It is necessary to fulfill the becoming conditions. 

[0036] Next, the light reflected with the oblique side using drawing 4 explains the conditions which 
do not reach the adjoining oblique side, what is necessary be just define relation between the height 
H of a triangle, and the die length T of the raised bottom of a unit lens so that the oblique side which 
that reflected light adjoin be reach when the total reflection of the incident light L 7 which have a big 
include angle (actually 10 degrees) to a light exiting surface normal be carry out the point C on the 
oblique side near the top-most vertices of the triangle which the low refractive index section 4 make, 
in order it find out this condition. 

[0037] It sets to drawing 4 and is [ 2S then tantheta=S/Htan(2theta+10 degree) =(S+T)/H, therefore ] 
the die length of a triangular base H=T/(tan(2theta+10 degree)-tantheta) 

From the above-mentioned value, if H is smallness, it will not reach the oblique side which the 
reflected light adjoins. Therefore, the condition (formula 5) H<T/(tan(2theta+10 degree)-tantheta) 
It is come out and expressed. 

[0038] Next, in the range, the value of Nl and N2 is considered still more concretely that theta is 5 
degrees - 15 degrees. In the range of 5 degrees < theta< 15 degrees, it is sin(90 degree-theta) <0.996. 
By the formula 1 since the value of N2/N1 is smaller than this (formula 6) N2/N 1< 0.996 — in 5 
degrees < theta< 15 degrees on the other hand Since it is l/sin2theta<5.76, it is from a formula 2. 
(formula 7) Since the minimum value of N2 is 1.30 when the actual ingredient which may come to 
hand to Nl<5.76 pan is taken into consideration From N2/N 1> 1 .30 / 5.76= 0.23 therefore a top 
type, and a formula 6 (formula 8) They are the conditions which the value of Nl and N2 in the range 
the 0.23<N2/N1<0.996 above-mentioned type 7 and whose formula 8 are 5 degrees < theta< 15 
degrees can take. 

[0039] Moreover, in a formula 5, the conditions over H are determined at the time of theta= 15 
degrees, and it is set to H<T/0.57. 

[0040] Drawing 5 is drawing showing many modes of the configuration of the low refractive-index 
section 4. This low refractive- index section 4 has the configuration of the abbreviation triangle 
formed of the oblique side of two adjoining unit lenses 2 and 2. Drawing 5 (a) expresses the case 
where the oblique side is formed in a straight line. In this case, the include angle theta 1 which an 
oblique side and a light exiting surface normal make is fixed in every point on an oblique side. 
Drawing 5 (b) expresses the case where the oblique side is formed by the smooth curve. Moreover, 
drawing 5 (c) shows the case where the oblique side consists of two straight lines. The include angles 
theta2 or theta3 which an oblique side and a light exiting surface normal make in these cases, or 
theta 4 changes with locations on an oblique side. When the include angle which an oblique side and 
a light exiting surface normal make in this invention like [ in the case of drawing 5 (b) and drawing 5 
(c) ] is not fixed, if the monograph affair of the formulas 1-8 explained above is fulfilled, the 
effectiveness of this invention can be acquired in 90% or more of the die length of an oblique side. 
[0041] Drawing 6 and drawing 7 are drawings showing an example of the configuration of an optical 
diffusion sheet. As for the optical diffusion sheet shown in drawing 6 , the horizontal section 
configuration has the fixed unit lens 2 perpendicularly. The sheet 1 containing a dispersing agent is 
arranged at a light exiting surface side, and the base sheet 3 is arranged at the light entering surface 
side. Although these 3 person separates and it is expressed with the drawing for the understanding, 
these are stuck in fact. 

[0042] On the other hand, in the optical diffusion sheet shown in drawing 7 , the half-******-like 
unit lens is arranged in the shape of-dimensional [ 2 ] on the perpendicular flat surface. The top flat 
surface of the half-age cone of each unit lens is formed on the same side, and the sheet 1 containing a 
dispersing agent is stuck on this flat surface. The opening between the sheet 1 containing a 
dispersing agent and the unit lens 2 is filled with the ingredient of a low refractive index, and forms 
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the low refractive-index section 4. The effectiveness by this invention can be acquired also by the 
configuration of the optical diffusion sheet shown in any of drawing 6 and drawing 7 R> 7. 
[0043] Next, the manufacture approach of the optical diffusion sheet of this operation gestalt is 
explained, referring to drawing 8 . The manufacturing installation used for this manufacture 
approach is equipped with a forming roll 10, the mirror roll 20, the base film supply roll 16, the 
auxiliary roll groups 19, 22, and 24, the feeders 12, 15, and 21 that supply ionizing-radiation 
hardening mold resin, and the ionizing-radiation exposure machines 14, 18, and 23. The front face of 
the forming roll 10 which rotates at the rate of predetermined is engraved with the female mold 
corresponding to the part of the cross-section configuration triangle which constitutes the low 
refractive-index section 4. The low refractive-index resin warmed by predetermined temperature is 
supplied on a forming roll 10 from the resin feeder 12, and it embeds in a triangular crevice. After 
failing to scratch excessive resin with a doctor blade 13, ionizing radiation is irradiated with the 
ionizing-radiation exposure machine 14 in a roll surface, and low refractive-index resin is stiffened, 
subsequently, a feeder 1 5 to transparence resin — roll width of face — it supplies covering an overall 
length mostly and a transparence resin layer is formed in the front face of a forming roll 10. After 
beginning to wind a base film 17 around the top face and forming a base film layer in it from a 
supply roll 16 furthermore, ionizing radiation is again irradiated with the ionizing-radiation exposure 
machine 1 8, and transparence resin is stiffened. And it turns up with the auxiliary roll 19 and the 
mirror roll 20 is supplied. According to the process of this clinch, the low refractive-index section of 
the cross-section configuration triangle currently formed in the surface crevice of a forming roll 10 
exfoliates from a roll surface. At this time, as shown in an E point enlarged drawing, a transparence 
resin layer is formed on a base film, and low refractive-index resin is further formed in the top face 
of a transparence resin layer at the cross-section triangle. 

[0044] In the mirror roll 20 side, high refractive-index resin is beforehand supplied to a roll surface 
from a feeder 21, and the high refractive-index resin layer is formed in the soft condition before 
hardening. This high refractive-index resin layer and the intermediate product supplied from the 
forming roll 10 are stuck by pressure with the mirror roll 20 and the auxiliary roll 22. Soft high 
refractive-index resin enters without a clearance the valley of the cross-section configuration triangle 
which low refractive-index resin forms by being stuck by pressure. Furthermore, ionizing radiation is 
irradiated with the ionizing-radiation exposure machine 23 on the front face of the mirror roll 20, and 
high refractive-index resin is stiffened. And it turns up to an opposite direction with the auxiliary roll 
24, and the hardened high refractive-index resin is exfoliated from the mirror roll 20. At this time, as 
shown in a F point enlarged drawing, the high refractive-index resin layer of a trapezoid 
[ configuration / cross-section ] is formed in the top face of the low refractive-index resin of a cross- 
section configuration triangle. After that, this sheet is sent to a winder and rolled round in the shape 
of a roll. 

[0045] In addition, although the above-mentioned process forms the low refractive-index section 4 of 
a cross-section configuration triangle with a forming roll 10, it may form first the high refractive- 
index section 2 of a cross-section configuration trapezoid with a forming roll 10, and it may 
constitute it so that low refractive-index resin may be supplied from the feeder 21 by the side of the 
mirror roll 20. 
[0046] 

[Example] Urethane acrylate was used as an ingredient of epoxy acrylate and the low refractive- 
index section as an ingredient of the high refractive-index section (trapezoid part). The low 
refractive-index section was colored the concentration which serves as 1% of permeability with a 
carbon pigment. The refractive index of 1.57 and the low refractive-index section of the refractive 
index of the high refractive-index section was 1.48. Thus, the diffusion plate has been arranged for 
the Fresnel lens sheet to the ON light side of the constituted sheet at the observer side. What mixed 
the dispersing agent in the interlayer was used for the diffusion plate by 3 made from an acrylic layer 
structures. The lens pitch of the high refractive-index section was set to 50 micrometers. Moreover, 
the raised bottom die length of the trapezoid part of the high refractive- index section and the die 
length of the triangle base of the low refractive-index section are made to become equal, and it was 
made for the so-called rate of a black stripe to become 50%. Furthermore, the vertical angle theta 
was set as 10 degrees. 
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[0047] Thus, for permeability, the reflection factor was [ the gain of the constituted optical diffusion 
sheet ] 4 5% 80%. Moreover, the perpendicular angle of visibility (half power angle: include angle 
which becomes half when the brightness when carrying out view ** from a certain direction carries 
out view ** from a transverse plane) was 12 degrees, and the level angle of visibility (half power 
angle) was 25 degrees. 

[0048] As mentioned above, although this invention was explained in this time in relation to the 
operation gestalt considered to be desirable with it being practical This invention is not what is 
limited to the operation gestalt indicated in this application specification. He can change suitably in 
the range which is not contrary to the summary or thought of invention which can be read in a claim 
and the whole specification, and I must be understood as that by which the optical diffusion sheet 
and projection screen accompanied by such modification are also included by the technical range of 
this invention. 
[0049] 

[Effect of the Invention] As explained above, it is the optical diffusion sheet which formed two or 
more unit lenses in the single dimension or the direction of two dimension. The unit lens is formed 
with the ingredient which has the predetermined refractive index Nl while a part of incident light is 
equipped with the total reflection section which carries out total reflection by the inside. It fills up 
with the ingredient which has the predetermined refractive index N2 between said adjacent unit 
lenses. Furthermore, the cross-section configuration is an abbreviation trapezoid, and said unit lens 
makes [ a trapezoid lower base ] a total reflection section raised bottom the Idemitsu section for a 
light entrance oblique side. When the oblique side which makes T for the die length of a trapezoid 
raised bottom, and makes H and the total reflection section for height sets the normal of the Idemitsu 
section, and the include angle to make to theta, they are sin(90 degree-theta) >N2/NlNl<l/sin2theta, 
and 0<H<T/(tan(2theta+10 degree)-tantheta). 

According to the optical diffusion sheet characterized by having unrelated relation, total reflection of 
the incident light parallel to a light exiting surface normal is carried out in the total reflection section, 
and it can act to an observer side as Idemitsu, without causing reflection in a light exiting surface. 
Moreover, it acts as Idemitsu of the light which had the inclination of 10 degrees within the lens and 
was once reflected in respect of total reflection in the sheet from a light exiting surface, without 
arriving at other total reflection sides again. Therefore, brightness and contrast are high and can 
obtain an optical diffusion sheet with little stray light. 

[0050] Moreover, when a unit lens is formed on the transparence base material of the shape of 
tabular or film, a roll-like mold can be used and the arranged unit lens can be produced continuously. 

[0051] When constituted from an ingredient which absorbs the light, the stray light can be absorbed 
between the unit lenses which furthermore adjoin each other, and it can realize the optical high 
diffusion sheet of contrast. 

[0052] Moreover, since the field by the side of an observer can be made into a flat surface when the 
sheet which mixed the dispersing agent in the observer side is made to rival, processing to a front 
face becomes easy. Moreover, the gain of Idemitsu can be uniformly accustomed according to an 
optical operation of a dispersing agent. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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(54) LIGHT DIFFUSION SHEET AND PROJECTION SCREEN 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light diffusion 
sheet which hardly cause decrease in the surface 
luminance by stray light or decrease in the contrast and 
which has little dependence on the angle and little 
scattering reflection of the external light and to provide 
a projection screen using the above light diffusing sheet. 




SOLUTION: A plurality of unit lenses are formed in a 
one-dimensional or two-dimensional direction. Each unit $, > 
lens has a total reflection part on its inner face to totally §<| 
reflect a part of the incident light and is made of a 
material having a specified refractive index N1. The %$< 
space between adjacent unit lenses is filled with a |j 
material having a specified refractive index N2. Each unit 
lens is formed in such a manner that its cross section is 
a trapezoid with the lower base of the trapezoid used as 
an entrance for light, the oblique lines used as a total 
reflection part and the upper base of the trapezoid used 
as an exit for light and that the length T of the upper 

base and the height H of the trapezoid and the angle 0 of the oblique line from the normal 
of the exit satisfy the relation of sin(90° -0)>N2/N1 f NK1/sin29 and 0<H<T/(tan(29+10° 
9). 
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